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The Mission of the California Rural Water Association is to provide training, technical
assistance, resources and information to assist water and wastewater utilities in achieving
high standards of service.

Energy Efficiency Program Overview:

The California Rural Water Association has implemented a program to assist water and wastewater
utility systems to evaluate and lower their energy consumption and associated costs. Your energy
efficiency assessment considers current and past energy use, identifies the primary energy consuming
components, and identifies methods to lower energy use and costs. The California Rural Water
Association Energy Efficiency Program is made possible through a grant to the National Rural Water
Association from the United States Department of Agriculture. The Energy Efficiency Program is just one
of many initiatives that are currently in place to support the mission of the California Rural Water
Association. Please visit our website to learn more about all the services available from your

association. www.calruralwater.org



http://www.calruralwater.org/

Executive Summary:

The CRWA Energy Efficiency Circuit Rider (Jim Caporusso) toured the District’s facilities on January 22",
2019 accompanied by General Manager Dan Smith. An area for potential energy and cost savings in the
arena of lighting systems has become available. Re-lamping to take advantage of LED technology may
reduce annual lighting energy consumption by 30 percent. The total cost of the re-lamping project is
about $80 resulting in a very attractive return on investment of only about 9 months.

Project Overview:

Apple Valley is located in the Victor Valley of San Bernardino County. The area known as Apple Velley is
east of the neighboring cities of Victorville and Hesperia, 35 miles (56 km) south of Barstow and

49 miles (79 km) north of San Bernardino through the Cajon Pass. Apple Valley was home to Roy Rogers
and Dale Evans, whose museum was first established in Apple Valley (in 1967) before the museum was

relocated to Victorville in 1976. Since 2003, the museum has been in Branson, Missouri.

The District provides domestic water service for a population of about 950 persons through
approximately 285 active service connections. The source water for the District is groundwater
produced from 2 wells. The District’s interior and exterior lighting systems are older T-12 fluorescent
tubes, Halogen Flood Lamps and Incandescent Bulbs. The scope of the energy efficiency assessment is
limited to interior/exterior lighting at the District’s facilities.
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Energy Efficiency Observations/Opportunities:

The District has a history of selecting pumping equipment that is energy efficient. However, the District
could very easily improve overall energy efficiency by implementing a re-lamping program to take
advantage of the maturing LED lighting technology. Prices for LED lamps have come down dramatically
over the past few years with more and more manufacturers entering the market. The District purchases
electric power from Southern California Edison at a pricing rate of about 18 cents per kWh. lItis
estimated the District is currently consuming about 1100 kWh’s each year for lighting alone. A simple
re-lamping program will significantly reduce energy consumption associated with lighting. The District
office building utilizes standard 48-inch T-12 fluorescent lamps, Halogen Flood lamps and Incandescent
bulbs for the lighting of the interior & exterior of the Districts Office.

Energy Efficiency Recommendations:

A simple project to re-lamp the indoor fluorescent/incandescent fixtures and the Halogen Floods located
on the exterior has the potential to save 615 kWh of energy every year with an annual cost savings of
$111.82. The initial capital investment for the project is about S80 and could be accomplished using in-
house personnel. The Return on Investment for the lighting project is only about 9 months. Please See
Table 1: Apple Valley Heights Lighting Analysis for details regarding each opportunity for lighting retro-
fit. Please note that any retro-fit to LED lighting has benefits beyond cost and energy savings. LED bulbs
and tubes last many times longer than traditional fluorescent and incandescent lamps. Also, LED tubes
contain no mercury and thereby eliminates an environmental hazard.

Attachments:
Table 1: Apple Valley Heights Lighting Analysis

Description of Suggested ltems;
4 ft. LED Tubes, (PLT-11218CS)
LED Flood, (EURI IRT-10144)
LED Bulb, (PLT-11210)

Note* Attachments include related pricing Information, Cut Sheet, Ballast Compatibility Chart, Spec
Sheet and Installation Guide.

USDA Rural Utility Service Area Specialist Directory



Sources of Funding:

Funding for the capital expense of re-lamping to LED Technology may be available from Funding for the
capital expense of re-lamping to LED Technology may be available from Southern California Edison. SCE
Business Link is here: https://home.rebatebus.com/southern-california-edison/

Funding may also be available through the USDA Rural Utility Service (see attached Area Specialist
directory)

Important Final Notes:

This report is not to be used as a final Bill-of-Materials for the bulk purchase of LED Lamps. More and
more new products are coming into the market almost every day. The suggested LED Replacement
tubes are known as Type B tubes. Please refer to descriptions/information listed below. It is strongly
suggested the District purchase just a few lamps that are of similar characteristics to those shown in this
report to further verify compatibility, light color, and intensity. Lamps have been selected that are
reasonably priced, correct for the application, and of similar light quality to the lamps being replaced.
Try before you buy in bulk!

Color Temperature

Measured in Kelvin (K), color temperature is a scale describing how warm (yellow) or cold (blue) the
color output of a light or fixture. Warm T8 tubes are in the 3000-3500K range and recommended for
reception areas, hotel lobbies, and other locations where you want an inviting atmosphere. Cooler color
temperatures in the 3500-5000K range give a brighter, cleaner look for office buildings, classrooms,
hospitals, and commercial kitchens.

Direct Wire vs. Plug-n-Play

The technology for T8 tubes has advanced to the point where they are available in the traditional direct
wire or the newer plug-and-play options. Plug-and-play T8 lamps operate with the fixture's existing
fluorescent ballast, so no rewiring is necessary. The direct wire LED tubes run off of the line voltage that
flows straight to the sockets. With this option the fixture's ballast must be bypassed and removed.
Direct wire LED tube lights were traditionally wired at just one end and required the use of non-shunted
tombstones only. Double-ended LED tubes, these tube light bulbs are wired at both ends to utilize non-
shunted or shunted lamp holders. If you're not sure which installation method is right for you, there is
also a third option. Hybrid LED tubes these can use either installation method, so it can plug in directly
to the fluorescent fixture and work with a compatible ballast when first installed. Then, once the life of
the ballast has run out, you can bypass the ballast without needing a new lamp. Check the Ballast
Compatibility PDF to help you find the correct fluorescent replacement tubes. Because fluorescent
ballasts use a small amount of electricity, direct wire LED tubes offer more in energy savings over the life
of the light bulb compared to ballast compatible LED tubes. LED tubes are an excellent way to retrofit
fluorescent fixtures without having to replace the entire housing. Depending on the manufacturer, these
lights may be called type A, type B, or type A/B.


https://home.rebatebus.com/southern-california-edison/
https://www.1000bulbs.com/category/double-ended-direct-wire-t8-led-tube-lights/
https://www.1000bulbs.com/category/led-tube-lights-t8-t12-hybrid/

Type A: These are ballast compatible lamps, but not every LED tube will be compatible with all ballasts.
When replacing fluorescent tubes, make sure to check the Ballast Compatibility PDF on the LED tube
product page prior to purchase.

Type B: Direct wire lamps that are not ballast compatible. These tubes require the ballast to be
disconnected and removed from the fixture prior to installation. These lamps are wired directly to line
voltage and often require non-shunted sockets, so you may need to change the sockets at the same
time.

Type A/B: Hybrid T8 linear tubes. Similar to type A tubes, these lamps are not compatible with all
ballasts. Check the Ballast Compatibility PDF or spec sheet for a full list of fluorescent ballasts that are
compatible with these LED tube lights. Alternatively, these tubes can also be used as a direct wire tube
which makes these a flexible option. Check the installation instructions or confirm with a licensed
electrician if you choose to bypass the ballast.



Table 1: Apple Valley Heights Lighting Analysis

Existing  |*Actual **Hours Energy ***Total
Lighting Lamp Watts per | Total ON per kWh per | cost per Annual Power |Replacement Actual Watts per kWh per |Savings Cost per Annual Unit Cost |Cost of ROI
Location |Existing Lamp Type |Count Luminary |Watts Total KW |Year year kWh ($) Cost Luminary Luminary Total KW |Year (kwWh) Year Savings of Retrofit |Retrofit (months)
Front A4ft - Fluorescent LED #PLT -
Office Tube T-12 12 40 480 0.480 2210 1061| $ 0.1817 | $  192.75 |11218CS 18 0.216 477 583| S 8674 | S 106.01 |S 3.25|S 39.00 4
Storage 4ft - Fluorescent
Room Tube T-12 2 40 80 0.080 52 416 01817 | $ 0.76 |LED #PLT-11218CS 18 0.036 2 2|8 034|$ 042|S 325|%S 6.50 188
Bath
Room Incandescent 4 60 240 0.240 130 31($ 0.1817 | $ 5.67 |LED PLT-11210 9 0.036 5 27| % 085 |$ 482|S 095S 3.80 9

EURI LED IRT-

Exterior |Halgen Flood 2 150 300 0.300 12 4| $ 01817 | $ 0.65 |10144 19 0.038 0 3| $ 0.08 | $ 0.57 | $ 1526 | $ 30.52 641
Totals 18 1100 1.100 1,100 $ 199.83 0.326 484 615| $ 88.01 | $ 111.82 $ 79.82 9

*Actual Watts per Luminary based on Industry Information for Lamp Wattage plus Watts for Ignitor or Ballast

** Hours ON per Year based on Operator Report

*** Total Cost of Retro-fit does NOT INCLUDE Labor Costs to Remove existing Luminaries and Replace with LED Luminaries

MC= Metal Halide




4 ft. T8 LED Tube - 18W - 4100K - PLT LBP8F1641B

1000Bulbs;

1.072-525-0501 Search over 15,000 products ‘ [ ]

[ Trending Searches 5.99/ea LED T8 Tubes $1.99/ea LED BR30s 175W MH Equal LED Wall Pack Only $59.99
Standard Shaped LEDs only $0.95/ea

Home LED Light Bulbs T8 LED Tube Lights and LED Tube Replacements LED Tube Lights Under 1800 Lumens Direct Wire
Direct Wire - 4000K

T8 LED Tube - 4 ft. T8 Replacement - 4100 Kelvin
18 Watt - 1650 Lumens - Ballast Must Be Removed - 120-277V - Case of 25 - PLT LBP8F1641B

W $3.25 s

Sold only by the 25 Case for
$81.25

Quantity

H - 0

Next
SKU: PLT-11218CS
Lighting can be confusing!
Expert Help - Call Now
1-972-525-0501
PRODUCT DETAILS REVIEWS FAQ'S

Brochures & Spec Sheets

™ PLT LBP8F1641B Spec Sheet ** PLT LBP8F1641B Installation Instructions

https://www.1000bulbs.com/product/207915/PLT-11218CS.htmI[2/11/2019 3:59:58 PM]
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4 ft. T8 LED Tube - 18W - 4100K - PLT LBP8F1641B

Brand: PLT Voltage: 120/208/240/277

MPN (Part No.): LBP8F1641B Base Type: Medium Bi-Pin

UPC: 815109028967 Coating: Meets NSF/ANSI Standard 2
Dimmable: No Fluorescent Equal: 32 Watt

DLC Listed: No Operation: Ballast Bypass

Bulb Shape: T8 Lens: Frosted Glass

Safety Rating:

UL Damp Location

Lampholder(s):

Non-shunted

CRI: 83 Length: 48 in.
Color Temperature: 4100 Kelvin Diameter: lin.
Life Hours: 50,000 Warranty: 5 Years
Wattage: 18 Watt Case Quantity: 25
Lumens: 1650

Description

For retrofit installation, use these PLT LED T8 tube lights that bypass traditional fluorescent ballasts and save up to
45 percent in energy cost! Each T8 lamp runs at 17 Watts and features uniform illumination to provide maximum
end-to-end light output.

e Suitable for damp locations when used indoors or outdoors in enclosed fixtures
¢ Non-shunted G13 bi-pin sockets are needed for installation

¢ Resistant to breakage; meets NSF/ANSI standard 2

e 4100K cool white light helps increase visibility

e Turns on instantly with no delay or flickering

e Replaces 32-Watt fluorescent tubes

Note: These lamps are not for use with dimmers.

10'OOBUIbS§ Changing The Way The World Buys Lighting.
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Ty p e- B | B al | ast B y p ass Superior All-Around Light Distribution

Replaces 32W 4ft Fluorescent T8

320°

FEATURES ‘ Proprietary IC-Driver design allows
- : ] . S for high efficiency and exceptional
- Bypass the Existing Ballast - Easy Direct-Wire Installation |°ngte§:m pe,form;’nce P

- Full Glass Lens with 320° Light Distribution

- Uniform Light Output From End-to-End

- Universal Input Voltage - 120-277V

- 3-Year, 50,000 Hr Warranty ARCHIPELAGO® Light Engine
- Instant-ON with No Flicker produces uniform light output from
- UL Listed end-to-end

Specifications and Technical (ECO T8 | Type-B

MODEL BASETYPE WATTS/EQV. LUMEN CCT LENGTH VOLTAGE CRI PF  CARTON QTY LIGHT DISTRIBUTION

LBP8F1641B Bi-Pin G13 18W/32W  1650LM  4100K 4FT 120-277V 83 >0.9 25 3200

LBP8F1750B Bi-Pin G13 18W/32W  1700LM  5000K 4FT 120-277V 83 >0.9 25 3200

LBP8F2241B Bi-Pin G13 18W/32W  2200LM  4100K 4FT 120-277V 83 >0.9 25 3200

LBP8F2350B Bi-Pin G13 18W/32W  2300LM  5000K 4FT 120-277V 83 >0.9 25 3200

* Not for use where exposed to the weather or moisture CAUTION: Sing|e_ended input CANNOT

*#%* Suitable for use in totally enclosed fixtures .
xx% Suitable for damp locations. be used with shunted lampholders

Non- _ A
Installation Configuration Light Distribution Shunted: : [0 prevent winng| damage o
® Shunted: abrasion, do not €xpose wiring to edges of

LN actzo-277v sheet metal or other sharp objects.

— To avoid potential fire or shock
hazard, do not use this retrofit kit in
luminaires employing shunted bi-pin lamp
holders. Note: Shunted lamp holders are
found only in fluorescent luminaires with
Instant-Start ballasts.

LED Tube

LED Tube



borta
Highlight


- . Q\}SSIF/&O

- UL
7, ®

RETROFIT LED T8 LAMP INSTALLATION GUIDE

The retrofit kit includes one (1) LED tube, one (1) installation instruction, and one (1) field-applied “Modified Luminaire” label.

The T8 LED tubes are intended to retrofit a type Non-IC or type IC recessed enclosed fluorescent luminaire with straight tubular
lamps.

CAUTIONS AND WARNINGS

This product must be installed in accordance with the applicable installation code by a person familiar with the construction and

operation of the product and the hazards involved.

WARNING- RISK OF FIRE OR ELECTRIC SHOCK. LED Retrofit Kit installation requires knowledge of luminaires electrical sys-
tems. Installation should be performed only by a qualified electrician in accordance with the National Electrical Code and rele-
vant local code.

WARNING- RISK OF FIRE OR ELECTRIC SHOCK. Install this kit only in luminaires that has the construction features and di-
mensions shown in the photographs and/or drawings.

WARNING - To prevent wiring damage or abrasion, do not expose wiring to edges of sheet metal or other sharp objects. Do
not make or alter any open holes in an enclosure of wiring or electrical components during kit installation.

WARNING - RISK OF FIRE OR ELECTRIC SHOCK. This item is rated 120-277V. The installer must determine whether line volt-
age 120-277V is available at the luminaire before installation.

DANGER—RISK OF ELECTRIC SHOCK. Disconnect power before installation.

WARNING - To avoid potential fire or shock hazard, do not use this retrofit kit in luminaires employing shunted bi-pin lam-
pholders. Note: Shunted lampholders are found only in fluorescent luminaires with Instant-Start ballasts. Instant-start bal-
lasts can be identified by the words “instant start” or I.S.” marked on the ballast. This designation may be in the form of a
statement pertaining to the ballast itself, or may be combined with the marking for the lamps with which the ballast is intend-
ed to be used, for example F40T12/IS. For more information, contact the LED luminaire retrofit kit manufacturer.

Suitable for use with NON-SHUNTED Lampholders only. See Diagram 1 below.

Installers should not disconnect existing wires from lampholder terminals to make new connections at lampholder terminals.
Instead, installers should cut existing lampholder leads away from the lampholder and make new electrical connections to the
lampholder lead wires by employing applicable connectors.

The products are suitable for use in DAMP locations.

This lamp is non-dimmable. Not for use with Dimmers.

Not intended for use with emergency exit fixtures or emergency exit lights.

Complies with Part 15 of FCC. Operation is subject to the following two conditions: (1) This device may not cause harmful in-
terference, and (2) This device must accept any interference received including interference that may cause undesired opera-
tion.

DIAGRAM 1

L, = 0 W

NON-SHUNTED SHUNTED

1of2



RETROFIT LED T8 LAMP INSTALLATION GUIDE

Step 1: Verify that all contents of the retrofit kit are included. Read the entire installation guide before proceeding on to the next
step.

Step 2: Disconnect power to the circuit at the breaker.
Step 3: Remove lens, if applicable, remove fluorescent lamps and ballast cover.

Step 4: As shown by Diagram 2, cut all wires that connect to the ballast. Cut the wires close to the ballast to allow for longer
lengths of wire connected to the lampholder. Properly discard ballast or leave it in the fixture with the wires capped off.

Step 5a: If applicable, replace lampholders at the power-end of the luminaire with non-shunted lampholders. Otherwise, Proceed
to Step 6.

Step 5b: As shown by Diagram 3, connect Live/Hot (L) from the power source into the one end of the lampholder and connect the
Neutral (N) from the power source into the other end of the lampholder. Proceed to Step 7.

Step 6: As shown by Diagram 4, connect Live/Hot (L) from power source to one wire of a lampholder and connect Neutral (N) from
the power source to the other wire of the lampholder.

Step 7: If installing multiple lamps, repeat step 6 as shown by Diagram 5.

Step 8: The lamps are powered on one end ONLY. The end is marked by “L” and “N”.

Step 9: Install lamp with the “L” and “N” inserted into the wired lampholder end, as shown by Diagram 6.
Step 10: Apply the “Modified Luminaire Label” to the fixture.

Step 11: Reconnect power to the circuit. Test lamps for proper operation.

DIAGRAM 2 DIAGRAM 3
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LED - A19 - 9W - 60W Equal - PLT-11210
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Home / LED LightBulbs / LED LightBulbs-A19 / LED LightBulbs-60 Watt Equal / LED Light Bulbs - 60 Watt Equal - 4000K

LED - A19 - 9 Watt - 60W Incandescent Equal
750 Lumens - 4000 Kelvin Cool White - PLTL6C123

$0.95 ea

Retail Price $1.49

Quantity

H - 0

SKU: PLT-11210

= Lighting can be confusing!
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g # 1-972-525-0501
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= PLTL6C123 Spec Sheet
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LED - A19 - 9W - 60W Equal - PLT-11210

Brand: PLT Incandescent Equal: 60 Watt
MPN (Part No.): PLTL6C123 Lumens per Watt: 83
UPC: 810665027881 Lumens: 750
Dimmable: No Enclosed Fixture Rated: No
Energy Star: No Voltage: 120
Bulb Shape: Al9 Beam Angle: 240 Degree
Safety Rating: UL Damp Location Base Type: Medium (E26)
CRI: 80 Height: 4.25in.
Color: Cool White Diameter: 2.36in.
Color Temperature: 4000 Kelvin Warranty: 5 Years
Life Hours: 10,000 Case Quantity: 50
Wattage: 9 Watt

Description

Keep the lights on longer with the PLTL6C123 LED A19 light bulb and its bright, 60-Watt equivalent output. This
standard bulb is applicable to sensitive light displays due to its very low heat generation.

e UL approved for damp locations, can withstand outdoor humidity when protected from the elements
¢ Long-life LEDs outlast outdated incandescent bulbs and save up to 85 percent in energy costs

e Cool white color temperature helps reduce eye strain

e Frosted plastic construction is shatter resistant

.IO'OOBUIbS§ Changing The Way The World Buys Lighting.
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A19 OSW

PLT11208

THIS REPLACES

60W

INCANDESCENT

80% ENERGY SAVINGS

= |
;=
=

15 SAVINGS
-] $ PER YEAR
* Exceptional efficacy 83 LPW in halogen white

* Comfortable diffused light

* 40% more energy savings than CFL

* Natural a-lamp shape fits all applications

* |deal for table lamps, floor lamps, and pendant fixtures

[ 5 YEAR |

10,000 hrs 5 Years

QO F@ lighting IR
LISTED fmacts >

APPLICATIONS

TYPE BASE POWER VOLTAGE COLOR CRI LUMENS EFFICACY BEAM ANGLE DIMMABLE POWER FACTOR LIFE HOURS

A19 E26 9 120V 3000K 80 750 83

DIMENSIONS: 2.36” x 4.25”

240 No 0.5 10,000 hrs
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USDA Rural Development
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Community Programs

About the Programs

USDA Rural Development’s Community Programs help create and maintain strong, vibrant rural communities
through investments in essential public services and infrastructure projects. Eligible applicants include public bodies,
nonprofits and federally-recognized tribes, and population limits vary by program. For complete details on our
Community Facilities or Water and Wastewater programs visit us online at www.rd.usda.gov/ca or contact one of our

staff near you.

Pete Yribarren, Community Programs Director
pete.yribarren@ca.usda.gov | (805) 863-9928

Katie Schmitt, State Office Community Programs Specialist

kaitlin.schmitt@ca.usda.gov | (530) 792-5827

Daniel Cardona, State Office Community Programs Specialist

daniel.cardona@ca.usda.gov | (760) 355-2280 ext. 108

Del Norte, Siskiyou & Trinity Counties
Kevin DeMers, Yreka
kevin.demers@ca.usda.gov | (530) 572-3126

Lassen, Modoc, Plumas, Shasta & Tehama Counties
Mike Colbert, Alturas

mike.colbert@ca.usda.gov | (530) 233-4137 ext.112
Angela Cross, Alturas

angela.cross@ca.usda.gov | (530) 233-4137 ext.113

Humboldt, Lake, Marin, Mendocino, Napa & Sonoma
Counties

Reef Atwell-Smith, Santa Rosa
Reef.AtwellSmith@ca.usda.gov| (707) 536-0246

Quinn Donovan, Santa Rosa
quinn.donovan@ca.usda.gov | (707) 536-0248

Butte, Colusa, Glenn, Sutter & Yuba Counties
Colleen Crowden, Davis
colleen.crowden@ca.usda.gov | (530) 792-5833

El Dorado, Nevada, Placer, Sacramento, San Joaquin,
Sierra, Solano & Yolo Counties

Doug Colucci, Woodbridge
doug.colucci@ca.usda.gov | (916) 212-5088

Tenna Hungate, Davis

Tenna.Hungate@ca.usda.gov | (530) 792-5815

Michael Vukas, Davis

michael.vukas@ca.usda.gov | (530) 792-5824

Alpine, Amador, Calaveras, Mono & Stanislaus Counties
Tonja Galentine, Modesto
tonja.galentine@ca.usda.gov | (209) 287-3626

Fresno, Madera, Mariposa, Merced & Tuolumne Coun-
ties

Sally Tripp, Fresno

sally.tripp@ca.usda.gov | (559) 490-8029

Antonio Ybarra, Fresno

antonio.ybarra@ca.usda.gov | (559) 490-8035

Alameda, Contra Costa, Monterey, San Benito, San Ma-
teo, Santa Clara & Santa Cruz Counties

Esther De La Cruz, Salinas
Esther.DeLaCruz@ca.usda.gov | (831) 975-7736

Kings & Tulare Counties
Lisa Butler, Visalia
lisa.butler@ca.usda.gov | (559) 754-3146

Kern & Inyo Counties
Dan Johnson, Bakersfield
daniel johnson@ca.usda.gov | (661) 281-2736

San Luis Obispo, Santa Barbara & Ventura Counties
Al Correale, Santa Maria
al.correale@ca.usda.gov | (805) 863-9938

Los Angeles & San Bernardino Counties
Christina Swegles, Phelan
Christina.Swegles@ca.usda.gov | (760) 948-4138

Imperial, Orange, Riverside & San Diego Counties
Luis Andrade, Imperial
luis.andrade@ca.usda.gov | (760) 355-2208 ext. 108

USDA is an equal opportunity provider, employer and lender.


http://www.rd.usda.gov/programs-services/all-programs/water-environmental-programs
http://www.rd.usda.gov/ca 
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